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(57)Abstract 

PROBLEM TO BE SOLVED: To perform the linear amplification of a noise- 
like RF signal with a multiplexed carrier wave diffused in a large 
instantaneous band width by a Doherty type power amplifier suitable for a 
satellite communication system. 

SOLUTION: A 40% to 50% of efficiency is achieved by utilizing a PHEMT 
device. A carrier wave amplifier 1 4 to be operated at a lower power level 
and a peak amplifier to be operated at a high power level are included in a 
power amplifier. An output which is twice that of an optimum load of a 
transmission amplifier is supplied by a transmission amplifier. Thus obtaining 
high efficiency. On the other hand, a peak amplifier is turned off at the low 
power level. Both the transmission amplifier and the peak amplifier are 
operated with the optimum load, and the maximum power is supplied at a 
high power level. Output matching parts 1 6, 24 are used to transform an 
extremely low optimal load impedance of the PHEMT device prior to phases 
18, 26 and combining 28. 
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0 ) -e*>o r : <SfS* U"VHSr*WB U Si ft 

(14) ; tUIE^Jfti^ai^fC^ 
Vfcr-*V*3&8|5Jg&i|H (16) ; ftJfEfg 
l -Y v tf-^vj*3&*ttlc*S#$ix, BUiam l ft** l 

/ 2 1 IMBB (18) ; aft* U"< 

^tl/4***!rj|Mi+S*2|Mi» (2 0) ;#1 
«)l/4K«*»a|jf^**UfcW»*:« , U Stlf5i«1f*u 
"VHfri*«LT\ *2«-S*£jfrf-« (2 

2) ; flWaf-^i««»rotljXj»c*S#*Jx*:»2-<vtr 

-?^*Mmim (2 4) ; AWB#2-f Vtf-^V* 

iut«Mc«r«-$tL, iWE»2flr**ri/4at**:rjiwi 
■tz>m3&ftm (26) •, feit/mjtam i {**i8j:trttr 

(a) m&i%m& (14) »C*S^rBWE#ffl»iSSf9-g-«> 

(b) ^iwi/4iK^§i5 (i6) fcfci/vcfitnesfsi 

(c) awa»i«*s:i/2ait*«^»ti-t-sa;« (l 

8) ; 

( d ) m&wmm ^ttmmmti i^t 1 / 4 as 

Sfc'^ffibt (20) , »2«#«r£rit1-Sia:«; 

(e) f-^*git'IS§»cfc^TtiJfaS2ft-S-S:*titBi-5l9: 
K(2 2) ; 

( f ) * 2 <D 1 / 4 KXft«B£*» ^ T HUfSm 2 If 
S^tSM (2 4) T?fooT, DWE»2«5 1/4«taB* 

(g) *FB»2«'»«:l/4tt««W«»H-*8kP|t (2 
6) ; 

(h) IWB!Bi»J:lWS2tS#S:-§-j«Ur. ttWrtM* 
±ritt--5»Pl& ; 

[«#Jg3] AA*S«fcU?IH^-hSr^t-S, 

T£m%*mfa-rznw9mB\® (1 0) ^ot : me. 

A*7#- Kc3Bf^**bfc«3l6i«ffi« (14) ; bUIBA* 
>J«-MC»#*ixfc»l»l/4St*lfl5 (2 0) ; HfJlE 
SB 1 <z> 1 / 4 R««JHtt^*ixfcAAS:^rt-a f-^if 
♦IS (2 0) ; WfEtt^^S&roa^tcMl^Sftfcjg 1 

*sw»is (i6) ; mz\f~-?iWB®<r>m 

^UM^$ixfcm2-Y>'fc 0 -yv^^lH5 (2 4) ;SU 



(18) ; ia J: itftfjfafg 2^y t°-^> *&i&*M£Mf6- 

£;h,fc|g2roi/4i£*gB (2 6) 

it,. i1TOl/2ttfi^J:trtll^2»l/4ttiHrttt 

su^wsa-SJi.. iwaa*#-h (3 0) *BBW-5r 

[0001] 
[0 0 0 2] 

b*»U *^«b*iWvNll?(Htfc<o(B»ctt«t»«R*J*> 
So SMHi. AAJP»w</Mc-#i:lcjfc#iJU **Hi* s 

(Doherty-type amplifier) R FA^3 w^K^-fblC 
«Dr«iS4|IB«g«3ftffiRR (leadline) SrlftBSKSEWi-S 
rot?, f-^«^j#i&t l ««m6<3^AB^*3 < t^Ba*i 

ffifJ»^lfeAi*«EIE*JxT, i«g!)***i«F-rSfcit). A2J 
[0003] i*»l4fi, 

^7 i ^{ct3V>Tt|itiI-t-Si^^rofo-5RF'(f-g-{i, 

rixt>(7)#a3fej^lt#roSS*^i|f'|4(noise-like charac 
teristics)(7)yt*. rro.fc 5 ft{9*fi:«y»«UClt(B-t-S 

[0 0 0 4] 

fev\ lot, #«»2lj»^tt**i*isg-e{±, 

[0005] i««^ffli^^(i, hV^X^f MJ«*ISgi4. is 

j erotfAfiti^5*<w«)$ix^^rtt?s > s 0 x 
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SJBifrCttMffcfcS. ZblC^ 7:*— XK- TU"T • 
7yft (phased array antenna) Sr^J^"t"5>^SjS^B 

[0 0 0 6] *£*0>ft*?»?K, fttAi#Mh7> 
S?^* (FET) t»hV^-fSWI«»Sr^5r.ii4«-C# 
So *m*FETfc*W-*-6IBIIBjfttt» K^X-f-g-l&ls] 
SIP?rF ETtOftiSft^-f ^tf— y^-^ (optimum load 
impedance) (cS^'b^tj'nii'teb^V^ fc-C*>& 0 — 

[0007] 

^Sr^f-SRFS^jlSifSSASjfiMli: 

m (CW : continuous wave)i&5£|f ^fr bW-#ffl!R5l6 

j&g££ixS 0 
[0008] 

[0009] ur^-rm^a. ^t^msmttmuM 

[ooio] *3giM3f4> £ •? fc>tt, jEftirof^ u^/u 

tc3SLfcS^RFtt^3±i*IS§?Scrtitt-t-5, *fc, #SS 
SUM:. iSfiASIWb?^^* (FET) \* 

Sl^-t-S^gro=fe^RFS^*SitS^*ti^-rSo 
*3SWI4, A^S^ (lumped elements) <7^ffli£#5*a 

(4. ^'J-J-^flt^ (G a A s ) £*E±a>0(&ffitt«r*« 



[00 1 1] — &tc. FETfc£<©9*'<>f*«:;flJJlH-fi 

£o K^-fSHdyftw-frJrtHJMHB^ ?W 

— tnsx-rt— A§:KSSa£ix;fc 0 L*»U irofiv^yf 

[0012] — {Sfltfj F E Tf^-f *J4, F E TOO 
^-f^O^CT, 2 5 — 5 0^-— A(75^-— 
^ vtr— j/v^S:— JftJ^-f-S. IP's/ rWTWttAtU 

J4, y— h«H^5 o 0~ 1 0 0 0 ? 9 nyroFET* 

14, 5~2 Omm (5 0 0 0~2 0, OOO^ny) 

[0 0 13] £ibiC, ^:#^FETIi, {SW^f— 
^«E#-W4«Httt!»f-S«)*JHJl»r/j:S. «*.tf. Hits 

m&MfcO. 004-f y*?-(Djtf.£<DG a A s _k"TNA:fc 
< % O. 0 1 5-r^OTj*£roT/P5-^±(Cfc£:Sr-g\ 

[001411111 *^wtw isw y y > K«/j*i 

ttSA^J^-h 1 2§r^i?o «SSHMiBl 4(4, A^-f 

-b i 2{cM-^*ns„ as3MtsiiB#g 1 4 tt, a*u< 

(4, M*b<(4, ffUlf f?y^^ (FET) t*<fc 
•9, »SL<lt •K^S^ffch^V^^ (PHE 
MT : pseudomorphic high electron mobility transis 
tor)-T*>S„ ME S FET, n«itli#^j^: ^ 
v^X^ (H-FET) . HEMT33<fctmro3#fr?-x^ 
-< ^ "b^Jffl-Ct So 1411 SJL<I4 1 

0~2 0 5 U^ — h/KZ?y— h*I*fc<4^HSr^L., 0 
SlXttl 5 5 !> r-A'T?**. «a6J««» 1 4 J4, 
M*b<(4, TBJ Sil«i|SS*fcJ4 TABJ 

[0 0 15] 2<7>m^j (-Tfcfcib, Kl"f 
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<4, aWS^jefclau 6&^ro^fc"-^*3&>!c 
(4, ^vt?-^v*z M ?rftSi/4i6M-?& 

Z M =/" (2Z 0 Z opt ) 

z opt ia«26*B««i4ro*iiftff-Y , ^b , -y>' 

*T?, Z Q 14 5 0*— AT?fo5 0 ^j$g|5l 6(4, #K£tg 
OOt-A (*fc(42Z 0 ) iC$£rfi-tZ> 0 3B««B1 6 

(4, 8tez<a&te&\zm&£ti&. \/ 

2i6§gfS18(4, #$L<(4, -Cyf-yyX2Z 0 £ 
WtSl/2tfiiitfc5 0 iSafcf-efcixtf, 1/2 
jgfiSB 1 8 14. 2o»l /4 jfi««BS:-&J6flt*-S ft 

«^fe-cf^it»tari:*sa»*tt*. #Jx.(4\ 1/2 

1 8 (4, 2o©l /4 ifcggB 2 6 UJtT-CWffl-*- 

[0 0 16] iftlSil 014, A^JaK— h 1 2K» 

#$ixfcl/4jfi«SR2 0*4T«2»ffi«^tf. 1/4 
igS£B2 0f4, #*L<(4, A#i**©4fc*I«: 9 OflM£ 

[0 0 17] l/4&gg|5 2 014, if— 4>lS§2 2<D 
A^Ki^SiX*. 1/4&5SB2 0(4, #£L,<(4, 
t°— ^Jf*I#§2 2C0A*'1'>'t , '— ?>*\Z.m&-tZ>tz.#> 

214, tt3Mt*U|HIWl 4^jtbf^t-^u^/MC^br, 

aiftHSS^J-e(4, tf-;mi»2 2B l MB&IMBH14 

(4, tf- 2 2(4, «3Si««»14fcSE#*tl., 

mv?<< • o y hA»bfHH-c*s 0 »*b<(4, ae^±i 

tV&l 4*5 < fcTJ*fc°-:J'*gt>§Sg2 2CDM^(4, iSSJftSW 

(bias variability) *^%-tZ> 2 OCO&#& TBj &ttfti6 
LTflsfc*!,*. »£L<(4, flfc&iftBS&l 4*5*1/ 

[0018] fcfc U tf-*if«# 2 2 (4, Mti&HNWft 

1 4 btt&tt&'UTXtWZtlZ. M*L<(4, f— 
sJ'#«B2 2tt. »4L<li rcj iBUtt«B§§j: 

2 2f4te J lf-§-^>'i-'Ct , Vf : -.^-7 (^ — ^7) 
*»W#H:MII|B&©J:5Kfc!?. -tctitfj-f ^tf-^ 
*tt*W«*£:fca. Sa#-e*>n(4, ±f5co!|#-|±Sr^i- 

4MK2 2<rca«j <-*-fcfc*>. K^y) {4, tt^gF^ 

£&tt2 4ftifro-rvb , -yv^ggfiKiHiKP»c)^#$ix 



3. UtfJ»#3Eril«2 4tt, #*L<(4, -f^tf— *V 
*Z M Sr^S 1/4 9, rr-r?: 

Z M = /" (2Z 0 Z opt ) 

*fc z opt Kv-?mm&2 2<D&m&$i-( ^v-? 

9, Utt-fV^-yv^^SZ,, J4 5 0^-— 
A-e&£ 0 £f£g|524(4, lf-*iJMiS§2 2«taM 
^^t'— ^y^m2^r— 1 0 0^-— J* (*fc(4 

2Z 0 ) jcSBEfti-S. ^je£g|$24(4, l/4i6*Sl526 
HJB-frdixS. ^tW^^, l/42fcgg&2 6(C 
*5^T, »£b<(42Z 0 a)**"?**. l/4i£*g|5 
2 6(4, #i:L<(4, -T^lf-^2Z 0 SrttSl 
/4i£455&&jl-?.fc3„ 
[0 0 1 9] #«51 8, 2 6«tUm HMSSl owa 
h 3 0{C#£-§-£;fx5^&-£;^(reactive combin 
er) 2 8(£*5l^T-a-i&£;h,£ 0 ffl^JJl?— h 3 0 (C*3ttS 

^yf-yyx«, »4L<(iz 0 -ca>«9. rix<4#§B 

18, 26 (Dm^COlUM l/id—y-ST. 2 Z G *tef8C* 

5rifcJ;or»bJx5. 0(4, 

^A5lt^ (G a A s ) Ste±"?^5ri^-Ct5 0 iff® 
ftHte^J-ett, lftgfe*iffi»l 4feJ:tJ«f— ^iB«»2 2 
ro^/jSGa A s»RJ;TM^&Jx5. #£U<f4, ifi*IS 
14, 2 2T?^l/'>P>ixSx^'t'^f4, ±8*l^CDTt-fe{C,t 
o-C^CS^I£«b*(distributive effects) Sr#f^-t"-5 
roSrft^SfcA, A^J*5«tt//*fcf4tb^j±W7 1 — ^< • 
— K (tapered feeds) t?^$ixSo ttWg"§^& 
SRI 6, l/2jR#S8l 8, 3EJ5S*B2 4*5,fcU t l/4i£ 
SSR2 0, 2 6 {4, S*b<(4, -<';!) T (beryl lia) 
(t=6. 6) , ( £ =10) *fc{4K3 8& 

[0020] ±S*I§g l o rolMm, 2 OCO^SS^J, -f 

ft t> h , &m^m* £ i««#tt^ ^-</u-es t «t 

<3»SixS. iSm* u-<^^<4, f-^±g*I^2 2Sr 

i4, NSMHewi 4 fi2«<o*5aA«rjc-t 

«S^*i4BSl 4(4, i««!j**i6ttbo 
[0021] rJxe>ro<Sv ,, a^j^'<^t?«4 % ^ififfi 

^2 2(4t°v^^-7$H, \?—pmm2 2<75ta^jf4B8 

lH]SSro<t 5t-Ax:-5„ SB5fc«J2 4*sJ:tJ«i/4a6ftaJ2 
6<7)Jg*, tT— ^*«»2 2WM[ElS&t±l*i4, jKSb^J^ 
^2 8»c*JV^TMia»«)J: tot, iSff-g- 

u-</u-e(4, fc--^ifit>I§§ 2 2 roM|H]SSS3S*^ yf 
-^^^(4«Ki*B*i^l 4»*ffiW£#«:3U*;S>fev\ 
1/4&SSB2 K*— ^*g*I§s2 2WMIh]SS 

TRFv'g-h^^c, 0(45*<ft^L.ft 
V\ «ot. **fcBK*JV^Tlf-sJ'i«B»2 2©WA-f 
^fc'— ^^^WSte(4ftV\ 
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[0 0 2 2] «Rj&tMBB*l 4i3j:l*t?-*i||«B2 2 CO 

[ 0 0 2 3 J «K£*!*lS§ 1 4 ri*l£R FflT* ^"<>^Wfe 
•fS^fc, K , ~^*B«»2 2*»3fe^lC*— V*V**bS 

■e. wawMi»i4*»bjtfcft«ri4 2z 0 p fc *>6>z opt - 

fHMWKM' > f— (4, R FM i^^isao u 
«<o ttW SrJl <Y v tr— #M 

19) , *»fi*uc7^«xj-ciB[z opt cits, aww* 
^-oim(omiih-^mn^^o «o-c, *i*i£giojc 

iO. ffl#«) tbj iBb»B»*s«afpHi*frt-*j«Srfi*r 
[0024] ff qin<etl^«AilHWH«> K W v • /V 

[0 0 2 5] i^^l^l 4fcJ;t) ! b*-^i#iti#g2 2<7> 

si4, «-Ku-r>-#3fic(ciae^#a 0 a$L<n ku- 

K&wcffivD Cjgfcii: tew v tr— t tmhix 
5J:5»cKtl-;S;h.-&. #*b<Wu /Vr^@«H4. A 

Jfeixtf, ±IH«)JBGaSr»9fc-«!l«USii^T^|5ig&S:KW 
Wja&SltKW-^tts KWv/^7^li, R 

V* (flifctf, 3 3jiF) Sr^Tf-S l/4i£gjl£^bT 

[0 0 2 6] ±|E0>5S9S«-«±, iiffiSsl OJi, 7-1 
3 d Bro#iJ#&WU b< (4 1 0~ 1 2 d B0OfiJ# 



MESFET^/^^&flJ/BbT, Jfo3. 2172/hWffl 

^m^j 4 o %~ s o %<D%}m&mm£*iz> 0 r 

10. ldBSW|iSi-?W 0 HaKrtfclitt. PHE 
[0027] J;fa«3WS«f±iif* KliGa As _kt?fls 

[0028] ti_h, ^^^fii^t^-Sr^S-Ct , j£ 

[0 0 2 9] *^B^f4 % ^ro^-fefc < fct/m«c*t-ra 
Bfllr0>HH«r£JlllU *We«>3p]j*S:*«-f6. 

jffl^H^i-a FET{cS^$*a) 

[0 0 3 0] $^tc, i/4jfiJHFU*JJ:U«i/ 
we, G a A s ^fc(4v"; 3 V*ifiN»flsa»t±«>iBM 

[003 1] Ai*W*faSW«5±fB«)WiMH:» *I§?^W 

a, 

[0 0 3 2] ^^BS-CfflWc-f^lHlbSfcli^W^ift 
[El 1 ] Km^JlttgSco^'n y 
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1 4 SKUiStlSs 
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i 6 tuAS#xjAtt M^v—y^xQ&mim) 


2 8 




1 8 l/2i£*£R (fHHB) 


3 0 
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